Physical inactivity is a leading risk factor for global mortality 1 and contributes to the development of chronic diseases including obesity, diabetes, cardiovascular and respiratory illnesses, and cancers. [1] [2] [3] In Canada, 80% of adults do not meet the recommended 150 minutes of physical activity per week. 4 Similarly, only approximately 7% of 5-to 19-year-olds meet the physical activity recommendations outlined in the Canadian 24-Hour Movement Guidelines for Children and Youth. 5 Given the high prevalence of physical inactivity among Canadians across all age groups, it is not surprising that 1 in 5 adults are now living with a chronic disease. 6 From an economic perspective, it is estimated that the total burden of chronic disease attributable to physical inactivity in Canada was $6.8 billion in 2009. 3 Many experts in the field of physical activity have advocated that actions on the environmental (eg, natural/built) and policy (eg, regulation/legislation) determinants of physical activity are the 2 most promising strategies to promote physical activity at the population level. 7, 8 Policy influencers (eg, those who are in a position of authority or "with influence in multiple policy arenas," 9(p1684) ) are the primary gatekeepers in turning these recommendations into action. Policy influencers are faced with a number of significant questions during the policy-making process, including the normative task of assessing acceptability among different policy interventions. 1, 10 Most commonly, the acceptability of policy interventions has been conceptualized according to the extent of their intrusiveness on individual autonomy. 11, 12 Policy influencers in Western countries with strong market economies have been shown to subscribe to this concept of acceptability, 13 leading to the development of tools such as the Nuffield Council on Bioethics' (NCB) intervention ladder 14 framework to categorize public health interventions according to their effect on individual autonomy. As policy influencers ultimately determine whether healthy public policies are enacted, it is essential for chronic disease prevention advocates to understand policy influencers' preferences for the acceptability of various means in promoting population-level physical activity. Similarly, it is essential that advocates further understand preferences for the acceptability of interventions among the public, as they are the constituents of elected policy influencers and who otherwise form the community base.
Previous research exploring policy influencers and general public support for population-level physical activity policy has focused on specific physical activity policy options, [15] [16] [17] barriers to the consideration of physical activity, 18 and understanding different viewpoints on the responsibility for certain risk behaviors associated with obesity including physical activity. 19 Support for specific physical activity policy options has included exploring public support for active transportation policies including public bike share programs, 15 correlates of perceived workplace support for physical activity among employees, 16 and public support for urban design practices and policies to increase physical activity. 17 Other research has studied perceived barriers to consideration of physical activity in community planning and design among policy makers at the municipal level. 18 The challenge for chronic disease prevention advocates working in the physical activity domain is that they have limited research to draw on in evaluating the intervention preferences of both policy influencers and the public simultaneously across a wide variety of policy options. 11 To address this challenge, our research explored the following question: To what extent do members of the general public and policy influencers in Alberta and Québec support population-level policies to promote physical activity? To assess levels of support in 2 distinct Canadian provinces, we used the Chronic Disease Prevention Survey (described in the following section). Our analysis was guided to further assess the acceptability of these policies using the "NCB intervention ladder" framework.
Methods The Chronic Disease Prevention Survey
The Chronic Disease Prevention Survey was first implemented in 2009 9, 19 and subsequently in 2010, 2011, 2014, and 2016. 20 The aim of this survey is to understand the knowledge, attitudes, and beliefs around healthy public policy among policy influencers and the public, focusing on population-level chronic disease prevention of 4 modifiable risk factors: physical inactivity, unhealthy eating, tobacco use, and excessive alcohol consumption. The complete survey consists of 6 components including (1) perspectives on the causes of chronic disease, (2) views on health promotion, (3) responsibility for programmatic and policy action, (4) support for policy approaches, (5) understanding the provincial/territorial environment, and (6) demographics. This current analysis specifically explores 29 measures in the 2016 Chronic Disease Prevention cross-sectional survey related to support for evidence-based healthy public policies for increasing physical activity at the population level. This study was approved by the Research Ethics Office (Research Ethics Board 2) at the University of Alberta.
Sample
Policy influencers and the public in Alberta and Québec were invited to participate in the survey in the summer of 2016. They were selected from Alberta and Québec because of the unique demographic differences between these provinces. Alberta is a western Anglophone province with higher household income levels due to work in extractive industries, whereas Québec is an eastern francophone province. These differences increase the diversity of the sample and are more reflective of a Canadian perspective. The complete instrument (ie, with 29 policies specific to physical activity) was administered to a census sample of policy influencers through an online survey. The introductory page of the survey outlined important ethics information including confidentiality measures and the voluntary nature of participation. Consent to participate was implied by continuing on to complete the survey. The policy influencer survey was estimated to take a maximum of 30 to 40 minutes to complete. For the purposes of the census sample, we defined policy influencers as all provincial members of legislative assembly in Alberta and national assembly in Québec, as well as deputy ministers at any rank; mayors and reeves, as well as senior administrative officials in municipal settlements; senior executives in workplaces with more than 500 employees; school board trustees; and print media editors and health reporters. For the general public, a smaller subset of the instrument (ie, with 13 of the 29 policies specific to physical activity) was administered through a stratified random-digit-dialed telephone survey conducted through a public opinion polling and communication research firm. The computer-assisted telephone interviewer informed potential participants that their participation was voluntary and asked for consent to administer the survey over the telephone. The general public survey was estimated to take a maximum of 20 to 25 minutes to complete. The public were sampled to mirror an equal distribution of gender, the age structure in each province, and a set proportion of urban versus rural residents. For both sample groups, there was no incentive, financial or otherwise, to participate.
Study Measures
We asked survey participants to rank their support for evidencebased healthy public policies to promote physical activity levels using a 4-point Likert-style scale measuring opposition versus support (1 = strongly oppose, 2 = oppose, 3 = support, and 4 = strongly support). All policies included in the survey were vetted as being evidence based by expert members of the Alberta Policy Coalition for Chronic Disease Prevention who worked in the field of physical activity. In Alberta, the survey response rate among policy influencers and the general public was 10.2% and 8.0%, respectively, whereas in Québec, the response rate for these same 2 samples was 3.0% and 6.0%. The percentage of missing data among the policy influencer sample ranged between 21.5% and 36.4%, whereas the percentage of missing data among the general population sample ranged between 0.2% and 1.5%.
Data Analysis
Survey responses were aggregated and analyzed by deriving the net favorable percentage (NFP) for each healthy public policy option among both policy influencers and the public, within and between provinces. NFPs have the advantage of being easily interpretable (ie, positive NFPs are favorable, whereas negative NFPs are unfavorable). The NFP was calculated as: NFP = quotient of favorable responses − quotient of unfavorable responses total responses :
Furthermore, as NFPs are descriptive statistics, we used Roselius 21 7 categories to qualitatively interpret preference levels based on NFP scores (see Table 1 ).
To facilitate further interpretation of our findings, we coded each of the physical activity policy options according to the highly cited intervention ladder framework for public health interventions proposed by the NCB. The 8-step NCB intervention ladder can be used to classify the level of "intrusiveness" of different policy interventions to improve population-level health. These levels, from least to most intrusive, include 0-"do nothing or simply monitor the current situation," 1-"provide information," 2-"enable choice," 3-"guide choices through changing the default policy," 4-"guide choices through incentives," 5-"guide choice through disincentives," 6-"restrict choice," and 7-"eliminate choice." 14 Importantly, the NCB intervention ladder framework facilitated interpretation of our findings by assessing levels of support for population-level interventions to promote physical activity according to the acceptability preferences of survey respondents. Three research assistants used a codebook 22 developed by our team to independently characterize the level of intrusiveness for each physical activity population health policy option. In cases requiring clarification of categorization or disagreements, a fourth senior research analyst coded the policies and helped to reach consensus.
Results

Description of Samples
Demographic profiles of the policy influencer and public samples are presented in Table 2 . In total, 302 policy influencers responded to the online survey (174 participants from Alberta and 128 participants from Québec), whereas 2400 members of the general public took part in the telephone survey (1200 from each province). The vast majority of policy influencer respondents in both Alberta and Québec were male (70.9% and 67.6%, respectively), aged 46 years or older, and in a hired position. In Alberta, a higher percentage of public respondents had a household income of ≥$70,000 than Québec (63.4% compared with 47.2%).
Intervention Ladder Categorization of Healthy Public Policies to Promote Physical Activity
The majority of healthy public policy options to promote physical activity from the full survey were categorized as policies that "enabled choice" (13/29 or 44.8%). Policies that were categorized as "eliminating choice" were the least common (2/29 or 6.9%). There were no policy options, in this analysis, that fell under intervention ladder levels related to "guiding choices through changing the default policy" or "guiding choice through disincentives." We found a wide range of support within each intervention ladder category. For example, among policy influencer respondents, policy options categorized as "eliminating choice" had support ranging from "extremely favorable" (NFP = 81.3) to "neutral" (NFP = 7.0). Tables 3 and 4 present the complete NFPs of physical activity-related policy options for Alberta and Québec policy influencers and general public, respectively.
Comparing Levels of Support
Policy Influencers and the General Public. Policy influencers and the general public in both Alberta and Québec were "extremely favorable" toward the majority of population-level policy options designed to promote physical activity (72.4% [21/29] and 92.3% [12/13] , respectively). However, public respondents had stronger support for policy options across intervention ladder categories. For example, the public had an NFP of ≥90.0 for 7/13 policy options compared with only 1/29 policy options for policy influencers. Interestingly, the most and least supported policy options to promote physical activity differed between the policy influencer and public respondents. The highest supported policy option among policy influencer respondents was "providing programs to educate the general public about the importance of regular physical activity" (NFP = 94.0). By contrast, the policy option that received the most support among respondents from the general public was "ensuring adequate maintenance of active transportation infrastructure in communities" (NFP = 95.6). The policy options that were the least supported among policy influencers either "restricted choice" (ie, "implementing skip-stop elevators that do not stop on every floor to encourage stair climbing") or "'eliminated choice" (ie, "banning all traffic in high-use pedestrian areas during peak hours to support active transportation"). By contrast, the least favorable policy option among general public respondents was a policy that "guided choices through incentives" (ie, "providing tax credits for people who are involved in regular physical activity").
Alberta and Québec. Overall, levels of support for policy options to promote physical activity among both policy influencers and the general public respondent samples were similar between the provinces of Alberta and Québec (ie, NFPs were in the same categorical qualitative range). However, there were 6 policy options where support among policy influencer respondents differed between provinces (differences indicated with a " a " under policy options in Table 3 ). For example, policy influencers in Québec were "slightly favorable" (NFP = 30.7) toward the policy option "banning all traffic in high-use pedestrian areas during peak hours to support active transportation" (an option targeting the built environment), whereas policy influencers in Alberta were "neutral" (NFP = −4.6). By comparison, there was less variation in levels of support between public respondents from Alberta and Québec. For example, the only policy option that had differing levels of support between Alberta and Québec was "providing tax credits for people who are involved in regular physical activity" (as indicated by a " a " in Table 4 ). In this example, support among the public in Québec was stronger than in Alberta.
Discussion
Our findings from the 2016 Chronic Disease Prevention Survey provide an important insight into the acceptability of evidencebased policy options to promote physical activity among Canadian policy influencers and the general public. We found that the policy influencer and public respondents were "extremely" or "very favorable" toward many evidence-based recommendations to promote physical activity echoed in the key Canadian practice and policy reports, suggesting a readiness for policy action. For example, participants in our survey supported various recommendations found in the 2016 Obesity in Canada: A Whole-of-Society Approach for a Healthier Canada report of the Standing Senate Committee on Social Affairs, Science, and Technology, 23 including implementing a comprehensive public awareness campaign on healthy active lifestyles (NFPs = 92.5 and 94.0, for policy influencers and public, respectively). Policy influencers and members of the public in our survey were also "very favorable" toward fiscal policies to promote physical activity, another focus of the Senate Report. 23 For instance, members of public and policy influencers were overall very supportive of "providing tax credits for people who are involved in regular physical activity," whereas policy influencers were overall extremely supportive of "subsidizing programs for those who cannot afford to participate in organized physical activities."
Recommendations to address the built environment as part of a socioecological approach to promoting physical activity have been highlighted in many practice and policy documents, in addition to our survey. For example, the 2018 A Common Vision for Increasing Physical Activity and Reducing Sedentary Living in Canada report 24 recommended a variety of policies targeting the built environment, including active transportation solutions (eg, improving bike routes or providing bike storage). Other recommendations centered around ensuring wrap-around supports to encourage physical activity, for example, ensuring there is bicycle or bus access to a new swimming pool and providing incentives for people to drive less. 24 Another positive finding from our survey indicated "extremely favorable" support among both policy influencers and the public toward built environment policies that enabled choice (ie, implementing active transportation policies designed to promote walking through safe routes, adequate lighting, etc). However, policy influencer respondents were far less supportive of built environment policies that "eliminated choice" (ie, "banning all traffic in high-use pedestrian areas during peak hours to support active transportation"). These findings are consistent with previous research demonstrating that support tends to be higher for interventions that are less intrusive, although this is not always the case. 11 Yet, our findings suggest that there is also a meaningful support for policies that are higher on the intervention ladder (ie, more intrusive), in particular, those policies that "enable choice."
Overall, the recommendations outlined in these key practice and policy reports, 5,23 of which we have only highlighted a sample, emphasize that an ecological approach (eg, targeting individual, community, organizational, and policy levels) is essential to future directions in promoting physical activity. We found that the policy influencer and general public respondents echoed support for an ecological approach to promoting physical activity outlined in these reports.
When comparing general public and policy influencer respondent groups, we found that there was generally more consistency in preference among survey respondents from the public between Alberta and Québec than policy influencer respondents (ie, policy influencers between provinces had different levels of support for 6/29 policy options compared with 1/13 among members of the public). This suggests that there may be a more unified perspective at the general population level between the 2 provinces than the policy influencer level, although additional provinces would have to be surveyed to further assess whether this is the case. Despite these differences, a recent review on the application of the ecological approach on the promotion of physical activity also found that over a 2 decade period (1980s-2000s), there has been an increasing trend toward interventions focused on physical activity addressing multiple targets and reaching higher levels of influence (ie, community and/or political targets). 25 Interventions that focus on lower levels of influence have been generally shown to be less effective. 11 Interestingly, both respondent groups were favorable to policy options categorized across a range of different levels on the NCB intervention ladder. Although support among policy influencers was strong for policies that "provided information," there was also "extremely favorable" support for policy options at higher "restrict" and "eliminate choice" levels. For example, "making physical education mandatory for all students (K-12)" received strong support among policy influencers (NFP = 81.3). Our results reinforce findings in the literature that level of intrusiveness is only one factor that influences the acceptability of policy interventions. 11 Other factors include whether the intervention had already been implemented, characteristics of the respondent, and the target population for the intervention. 11 This latter factor may explain why the policy influencer and general public respondents in our survey were "extremely" or "very supportive" of more restrictive policies when the target population was children and/or youth.
We found that using the NCB intervention ladder was a valuable framework to interpret policy influencers' and the general public's preferences for policy options to promote physical activity based on policy "intrusiveness"; however, there is limited and sometimes conflicting literature on how to interpret the various steps on the ladder. We addressed these concerns by developing a detailed codebook 22 to increase transparency of the process, which other researchers may find useful.
Strengths, Limitations, and Future Directions
Although we used the highly cited NCB intervention ladder as a framework to interpret our survey findings, we recognize that it may have certain limitations. For example, Griffiths and West 12 challenge the assumption underpinning the NCB intervention ladder that personal autonomy is the best maximized by nonintervention. These authors make the case for a "balanced intervention ladder," based on a positive freedom view of autonomy in which interventions can also increase autonomy. 12 It may be the case that survey participants in our study were supportive of policies that "enabled choice" because they interpreted these types of interventions as enhancing rather than limiting individual autonomy. Despite these known challenges of using the Nuffield interventional ladder, we opted for this framework as it has been widely applied, 11, [26] [27] [28] which allowed us to further interpret our study results within the broader literature.
Other potential limitations of this current study include the use of a cross-sectional survey design and low response rates among the policy influencer sample, which may implicate self-selection bias. Despite this limitation, the overall sample size is comparable with similar studies of this nature. 26, 29, 30 Furthermore, the demographic profile of policy influencer respondents in our survey (eg, skewed toward older age and male) mirrors the demographic profile of policy leaders in Canada more generally. 31, 32 Although we also had a relatively low response rate for members of the general public, participants were selected to mirror the demographic profiles found within each province. In addition, as both policy influencers and members of the public completed the survey using different modalities (ie, online vs telephone), it would be valuable to assess the impact of these different modalities, as well as the relative differing lengths of the surveys, in future research.
One of the major contributions of this study is that to the best of our knowledge, very few studies to date have focused on the policy influencer and public acceptability of population-level policies specifically targeting physical activity. 11 Given that physical inactivity is a key behavioral risk factor for chronic disease, our survey findings address a gap in the literature and provide richer insight into the acceptability of interventions specifically focused on physical activity. Health advocates may find the results of this survey useful in identifying which policy options may be "quick wins" among policy influencers, to begin to build momentum and take action on promoting physical activity. This survey also allowed us to examine support for the same policy items across different types of policy influencers and the general public and compare across sample groups. In particular, policy influencers working in an elected position who depend on the support of their constituency may find that understanding the general public's attitudes toward the acceptability of interventions will be particularly valuable in the policy decision-making process. Another strength of this survey is the range of policy options included in the survey, both within the physical activity domain and across other chronic disease prevention risk factors (eg, unhealthy eating, tobacco misuse, and alcohol consumption). Although not assessed within this current study, the Chronic Disease Prevention Survey provides the ability to examine support for physical activity items relative to other chronic disease prevention policy options (reported elsewhere 9, 19 ).
We also identified a number of future directions for the Chronic Disease Prevention Survey. For instance, it would be valuable to explore whether survey participants' physical activity levels impact the level of support for healthy public policies to promote physical activity. Similarly, it would be useful to assess whether current policy action related to promoting physical activity had an influence on survey participants support levels (eg, if a policy item is being discussed in the media, would that impact levels of support?). Finally, a pan-Canadian Chronic Disease Prevention Survey, assessing levels of support in all provinces and territories, would be beneficial in terms of understanding support for healthy public policies to promote physical activity from a Canadian perspective.
Conclusions
Physical inactivity is a major contributor to the increasing burden of chronic disease in Canada. There is increasing evidence that healthy public policies are an effective strategy to promote physical activity at the population level. 7, 8, 33, 34 Ultimately, it is policy influencers who have the power to adopt these policies. Furthermore, in the case of both elected officials and leaders in large workplaces and the media, preferences toward adopting such policies to promote populationlevel physical activity are influenced by attitudes of the general public. Findings from the Chronic Disease Prevention Survey address a gap in the literature and help to illuminate policy influencer and public attitudes toward healthy public policy options to promote physical activity in Alberta and Québec. Overall, we found that there was strong public support for population-level policies to promote physical activity. Health advocates may be able to use this evidence to encourage policy influencers to take action on promoting physical activity. Not surprisingly, we also found that support was strong among policy influencers and general public respondents for policy options that only "provided information." However, there were also meaningful levels of support for more effective policies that are higher on the NCB intervention ladder (ie, policies that "enable choice"). Similarly, these findings identify specific policy option areas, where there is already a strong support. This knowledge can help to strategically focus health advocacy efforts by tackling some of these "quick wins" early on as a means to build momentum for long-term action. Although our findings suggest an increasing willingness to focus on higher levels of the ecological model, there is still a need for additional knowledge translation by chronic disease prevention researchers, practitioners, and policy advocates to better communicate the impacts of more effective policy options higher on the NCB intervention ladder to policy influencers in Canada.
